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Thi. invention nutu to • dispensing 
la particularly salted tor dl^spensing and 
.oniniataring -stared amounts- of nolo., the 
principal w tor amen o device U to dispensing 
metered amount* of a eedtoaaant-ccntainlng liquid to 
aerosol torn for inhalation therapy. 

In particular the invention to oeoeexned *ith » 
dispensing device of that type where the ***** dose 
of the drug is admtolatered to mpw to too 
illation of the patient. 

Hetered dose inhalara era mil taw to nsdiolne 
<or to. treatment of, or alleviation of tho affects of 
reepiretory complaints, for example asthma, and 
generally comprise o preeeurissd aerosol dispensing 



amxM t „ ectnatlng . nit. within too eontatoer to 
aUM niuM of a Mtmd .mount of too medicament- 
cuntatotog ltouid to bo released towards a chamber 
having a xamitbpiece for use by the petlent. lb* neon, 
for actuating the valv usy be * «*n»ally oporotod 
trigger device, or the patient uy atoply preee on th. 
closed and of tba contatoar with a thumb or finger, but 




to oithar cam* tba patient to intended to co-ordinate 
too actaatioa of tba valve with lnhalatlea to ordar to 
i benefit from tho — d lcaaa n t. 

any patianta needing this typo of 
unable to co-ordinate tbair breathing 
with tha annual actuation of tba valve. 

It to an object of tba invention to provide a 
catered doaa tobalar wherein tha Talaaaa of tba aaroool 
aadlcaaaat to ectoatod by tha Inhalation of tha 
patient. 

in ona aspect of tha invention there to provided 
an tobalation-aotnabla dispensing device for ou with a 



: arrangad to receive a 
tram tho contatoar, and having an outlet* 
a valve aeons having a eloaed position to which, to 
nee, it closes tha oratlst under pressure fran the dose 
in the charter, and on open pos i tio n to which the 
octtlet to open to allow tha doss to leave tha cha m b e r 



an ootlat spent through which a user c 
a releasing device responsive to Inh a l a tion of a near 
to move said valve aeons to its open position. 

In a preferred arrangement, response of the 
ptoton omit to Inhalation causes actuation of a valva 
to relets* the stored aedXeanant from the receiving and 



storage neans into tha ceothptooa. 

various snbodtosnts of the invention will now be 
described by way of example only, with reference to the 
accompanying drawings, to which! 

Pigsxa 1 is a view aalnly to section of an 
Inhalation device according to the invention » 

Figaro 3 is a section view to a larger scale of 
seme parts of figure ll 

rigor* la to a view similar to figure a, not 
shoving a fragment of a modification thereof i and 

figure 3 to a section view of soother embodiment 
of the invention. 

As seen to figures 1 and 3, an inhalation device 
a includes a housing 4 having therein o compartment 6 
for an aerosol medicament dispenser fi. Tha dispenser 
S includes e eanistsr 10 and an ootlat tub* 13, details 
of which latter are clearly seen to figure 3. 

the —r***" 10 contalne a ned l c a nen t snspsadsd 
or dlasolvac to e llgeid aerosol propellent, the 
aedicanent being suitabls for Inhalation therapy- The 
interior Of the canister 10 communicatee with the 
outlet tub* 13 via an ootlat valve (which to of 
conventional form end is not shown), tne valve 
toclodtog * setering chamber. the tab* 13 has a 
transfer port (not visible to the drawings) whicn when, 
and only whan, th* tuba to ooved inwardly with respect 
to canister 10, provides communication between the 



interior of tha metering chamber and the interior of 



tha booming 4 to,fdzmod with a bora 14, eoamtol 
6 and the outlet tabs 13 fits 
: bora, the enter end face of tha tube being 
to oontact with a shoulder 1« at the bottom of the bare 



, 4 has on outlet spout to the fern of 
a warthpi.ee 18 and a hollow interior portion 30. 
Coamielly with the osngsartasmt « and below the level of 
the mouthpiece It to e vertically dependin g short 
cylindrical part 33 fezmed with a bnrw 3«. 

a projection 30 extends into the holiest portion 
30 and the bore 14 extends into tha nw« portion of 
that projection. a delivery tube !• defining a 
delivery chamber 39 to located to a bore 30, coaxial 
with the bore 14 to the projection 36 end extends 
upwardly for a abort distance above the ahoolder 1* et 
the bottom of the bore 14. to outlet orifice 33 
cemnecta ths chamber 39 with the interior portion 30 
and tha mouthpiece la of the housing 4. 

Within the bore 34 of the bousing is located e 
piaten 34 having a shirt as and a top portion 43. a 
plurality of boles as extend through the exlrt around 
Its periphery. 

fixed by adhesive to the bottom of the projection 
7$ is a low friction sealing disc 39. and a length of 



very thin stiff sirs 40 puMi upwardly through the 
Mating disc. Id frictional contact therewith, and 
freely thwugb ths hollow delivery tube 20. The wire 
also extends downwardly and passes freely through * 
hole 41 in the top portion 43 of the piston 34. 

to the topaost e=d of the win to find « valve 
bead 44 which, ebea the inhaler to not to asa. eits to 
waling contact with the top fsce of the delivery tube 
28 under the o«lght of the piston 34. two dl<o 44 
and 40 an fired oa ths wirs 40. one also 44 being 
positioned axoaad the Biddle point of the length of the 
wira, and tha other dlac 40 being positioned odjacent 
tha lover end of the vire end below the portion 42 of 
the piston 34. 

The canister 10 U elldabla up aad down la the 
; « tat ny te thus aoved aanaally by direct 
pnagarm en tha and of tha canister, or e 
of lavaraga or a screw arraagaseat nay be 
pxoaided. to the exasple shown In rigors 1, a laver 
50 is hinged abort o pivot pin 51 fast in a bifurcated 
log 54 oa tha boosing, and a projection 54 can be 
proceed cava onto the top of the eaaUter 10 by rocking 
the lover sasoelly. 

la w, the patient preeeee the 
downwardly into the enapartaant 5 as Just 
thas actuating tba outlet valve vithla the canister, 
this causes a natarad dose of Dodicaaaat end propellaat 



to pasa via tha netarlng chaaber into tha hollev 
chaaber 1) def toed vlthto the outlet tabs 13 abova tha 
dellvary tub. as which la at that stags aeeled by the 
valve haad 44. Sealing to effectad by virtus of the 
fact that the propellaat to the chaaber 13 to at 
substantially abova atooepherto pr e ssur e aad thas 
forces tha valve head 44 against tha and of tha tuba 
31. It to to be anderetcod that the vholo of the dose 
does not at this stage eater the caaaher 13. Thle to 
becansa tha chaster 13 to to cnannnicatlnn vith the 
metering chaaber via the above osattoned transfer port, 
so that the dose to held partly to the chaaber 13 aad 
partly to tha astartog chaaber, defending en the 
relative sites thereof. 

bails n*ntlTr«"g to hold tha canister to lte 
downward position, tba pettoat places his Booth ovar 
the noothpiece la of the housing and Inhales through 
tba aooth. Balding tha caai atar to its dovnvard 
position has the affect of pr ev en ting the does held to 
tha chaaber 13 escaping through the transfer port, 
inhalation by the patient generate* a decrease to 
pressure vlthto the hollow Interior portion. 20 of the 
is* the piston 34 to novo npvardly to 
i to chain lines to Figure 1 share Its 
the disc 46, saving the vire 40 
npvardly to disengage the valve head 44 fron Its 
sealing relationship vith the top of the delivery tone 



21. Becense the creee-eectlonal area of .the piston 14 
is very large coopered to the arse of the valva head 
44, a relatively sean, pressure difference I 
piston is raff I dent to overcoa a e each U 

roes ths valve bead, the astared doss of 
d propellaat to the astering chaaber of 
the dispenser outlet valva and la tba chaaher 13 passes 
into ths dsllvexy tabs 20 end through ths outlet 
orifice 32 share it Bine vith air entering the hollow 
portion 30 of the housing through the boles 35 In the 
valla of the elevated piston 34. Thus, a astared 
dose of nadtoeneat is inhaled by tha patlant. 

If desired, asaas (not ahovn) any be provided for 
holding ths canister la its downward position daring 
l ahatotlBB without requiring the petisnt to continue to 
, down on the lever SO, for exeaple in the fern of 



Zn tha abova described eabodlneut ths weight of 
tha piston is sufficient to return ths vire and valve 
haad to their levered position and yet sufficiently 
light to weight to be raised by ths act of inhalation 
by the patient. the friction of the eealing.dlac 3» 
on the wire 40 is sufficiently ltoitad to aasure wry 
little resistancs to axial acveaent of the wire, but 
edeguats tn cause effective sealing of the low and of 
the delivery tube 31. It should be noted that it is 
not necessary for a high degree of eeallng to be 



tmn the sealing dieo 39 and. the wire 40, 
sines tha astared dose to only to the region 
lnedtotely above the eeallng disc transiently oa lte 
way to the outlet orifice 33. 

alternatively, a flexible dtopbraga nay be used, 
this being eecared e.g. by adhesive, around its 
peripheral nargla to the bottoa face of the projection 
35, and to tha vire 40. Sufficient flexure of the 
dtoahraga would be obtained to allow the snail eaount 
of elevation necessary to raise the valve head 44 froa 
its seating oa tha delivery tabs. 

If it is found necessary, a light coapresslon 
earing ISO nay be interposed as showa to figure 2a 
between tha wl l^ dlac 39 and the disc 46 to bias ths 
valve head towards Its seating oa tan delivery tube, 
this ensures that the valve haad to always seated on 
ths delivery tube before the dispenser is actuated by 
the patient, thus eliminating the possibility that ths 
first part of tha dose entering tha chaaber 13 eight, 
escape pest the valve head before tha valve haad had 
tine to seal under the pressure to the chaaher 13. It 
also ensures that ths dose cannot -leave ths chaaber 13 
sorely by ths device being inverted after the dispenser 
la ectuated. Were it act for the spring, this could 
occur by the piston falling towards, and striking, the 



If so desired, the piston 34 nay be retained 



vithln ths bore 24 by providing a grid, wire gen*, or 
th. lib. mr th. open and ot the bow. Tni. 1» ahewn 
In figur. 3a\ wham them la on and cap 1*2 vltb air 
frrt,, j54 therein. AlteraativelY. tho low face of 
the cylindrical part 23 may bo pwUU with an 
j^rtjy directed annular ri* which **t*ada beneath the 
vail, if of tho piston. X* ^ther cam. tho plotoa 34 
data aot o*ad to bo attached to tho wire 40. and tha 
loser portion eftb*wimaadth.dlac48c*nbe 
calttod. BoHnr. tbo above mnUened co*pm»ion 
spring i» than !*od*d to return tho valve haad 48 to 
lta sealing pclticn. 

in aaoth.r altarnative erraagcaent, tho 
cylindrical port 22 la provided with nolo, around it* 
p^ipfcar, and tha pUton la inverted, having It. 
portion 42 at th. button, not also Doing provided with 
hole* 38 apes** around tho nptnrnod shirt. The holea 
In tho cylindrical part oro of feotively aaalod oft by 
th. oontlnuou. port of tho oklrt 38 when the plrton lo 
in it. loversost position, in arrangoooat 
lahalaUan by th. patloat caaaaa tho platon to riaa and 
vben tha halo, in tbo ehirt align with th. bolo. In tbo 
cylindrical part 22. 1* tl~» through tho ollgnod 
bolaa to tho nouthploca. in ardor to ensure aligneen t 
of tho bolo. In tha aXlrt vlth thaw In th. cylindrical 
pert a suitable Epllnm arrengeaent nay be provldod 
between piston 24 and baza 14. jatarn.Uv.ly, tho 



10 

boles 38 nay bo interconnected by on riwl^r g roov e 
foxnod In tho outar surface of tho skirt. 

Xn a further . alternative arranganaat, abeam la 
Plgnro a. th* intoxnodlot* ehanbor la leaded vltb o 
netered doaa of arrtlca«mt which 1* raloaMd Into tbo 
noothplooa by noon, of . sngnstically actuated poppot 
valve whlob 1* activated by ths Inhalation ot tho 
patlant. 

a* iMD In figure 3, tbo nan later ID 1* 1 oca tod 
la a houalag 104 and lta outlat tub* 12 extend. Into a 
bora 114 which i* coanoetod by o snail dlaaetex holo 
lis to an lntoaodlato chamber lao. The ehanbor 120 
la coanoetod to tho acuthploro 118 by an cutlet annber 
119 having an outlat orific 121 surrounded by a valve 
Mat 122. h poppot valv* 124 lo biassed toward* th* 
valv. Beat 122 by a light spring las. no poppot 
Talvo 124 1* alldablc In a bare 12S foxnod In tbo 
nooning 104 end e farther bore 130 extend, two e 
cavity 122 tamed In o cylindrical pert is. of th* 
bousing toward, the bore 129. She bore* 128 and 120 
ere asperated only by a very thin web. Vlthln the 
bore ISO 1* e cylindrical part 138 of a platon unit 
•bleb haa a platan bead 140 oomally In angagenaat with 
a seating 142 and reteined there by a light spring 144. 
2b* cavity 133 1* connect ad to the nouthploco by o 



Tbo poppet velve 134 and tho cylindrical part 138 



mads so that they can attract each other 
tor this purpose, the cylindrical part 
138 ha* an elenent 129 .which 1* a aagnet or la of a 
nagneUaahU eater lei, and tho poppet velve Includes a 
negnet or, provided tbo olesent 199 1* a aagnat, 1* of 
sagaeUa&bla aateriel. 

In opaxetien, the canister is depressed as 
described earlier, to charge the intexaediete chasber 
120 with e Bstersd done of nedlcanent and propellent, 
ths patient then inhales through the acuthpieee 118 and 
this cause* a drop In pressure within tho cavity 133. 
The dlffareno In pressures on either side of ths 
piston bead 140 1* sufficient to overcone the action ot 
the spring 144 and to cause the cylindrical part 138 
with it* element 139 to neve further Into the hero 130 
until it contact, the web 138. Too prexlaity ot the 
elsnent 139 ects to withdraw the valve 134 trees lta 
ssellng position la contact with the valve eeat 123 and 
the nedlcassnt nixes with air flowing past piston heed 
140 and is labeled by the patient. 



use with a pressurised aerosol dispensing mnr al n o r 



e receptacle for said container) 

nsan* daflnlng a stems* chanbar* arranged to receive a 
entered doss fren tha container, and having an cutlet! 
a valve aaana having a closed position In which, in 
use. It dose, the outlet under pmssure fro* tho dose 
in tha chamber, and en open position In which tha 
outlet la open to alio* the dose to leave the ehanbor 



an outlet spout t hr o u gh which a user c 
e releasing device responsive to Inh a l a tion of a i 
to nore said valve neens to it* open position. 



a. A device eccording to cleia 1, conprielng 

aoan* defining a bom for receiving an outlet tube of 



Is defined et least partly within 



j. h device eccording to del* 1 or 2. wherein 

the dose releesing device eenprises e piston one aide 
of which is subjected to the pressure in the outlet 



( 



■post and tha othar aida of vbleh Is. aubjactad to 
raasnra, tba platen baicg aovabla In 
, to inhalttloa , rrca a rtflt position to valva- 
opanlng poaltlon. 



4. a daviea according to claia 3, abaxain tba 
piston la providad with at laaat ona apaxtnra 
tharathroogh, tba apartora baing •obatantinlly cloaad 
g ft a a tba piatea la In ita vast poaltiea, and baing opan 
ansa tha platon la In lta niW ca n nin g poaltlon. 

5. a davlca according to any praoading claia, 
vheraln tha aald staxoga i*-^* ccarwmilnfraa vlth tha 
oatlat sport Tin a dalivary ehaaba* and an outlet 
orUlea, ccmnnlcation balng controlled by tha aald 



k davloa according to claia 5. vhareln tha 
rica la fTHimt-t— to tha aald valve 
Mtm by an actaatlcm aasbar which paaaaa Into and 
throogb tha aald dalivary chanber* 



7. k davlca aoooxdlng to daln «, vharaia tha 

aald dalivary ebsabar baa an opanlng cloaad by a 
aaaling disc, and tha aald ac tu a ti o n asaber paaaaa In 



9. a davlca according to claia 5, vhareln tba 

said dalivary chamber baa an opanlng cloaad by a 



9. * davlca according to any ona of claim* a to 

• aa da pandant on claia t, vhareln ona and of tba aald 
dalivary cbanbar axtanda, in uaa, Into tba aald ontlat 
tuba, and tba aald valva aaans coaprlaaa a valva nasb« 
which, In tba cloaad position of tba valva aaana, la 
urged agninat tba aald and of tha dalivary chanbar. 



10. h davlca according to any ona of claim 1 to 

4, vhareln tha aald valva aaana and tha said daaa 
ral analog davlca ara providad vlth naans vhlch axa 
adapted to intaraot.Bagnatlcally vlth ona anothar when 
tha dnaa ralaaalng davlca raspends to inhalation of tha 
uir, said Intaraction caaalng tba aald valva aaana to 
•ova to Ita opan poaltlon. 



11. a davlca according to any praoading claia, 

coapxialng aaana for ratarning tha doaa ralaaalng 
davlca to Ita initial condition, attar inhalation • of 



